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2.1. Finite element model 
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2.2. Limit load results 
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3.1. Limit load results based on EPRI 
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3.2. Comparison of limit loads between different methods 
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7KHOLPLW ORDGVEDVHGRQYDULRXVFULWHULRQDUHVRPHGLIIHUHQWIURP)LJDQGZKLFKDUHDOVRFRPSDUHGZLWK
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FDOFXODWLRQDQGWKHUHVXOWVDUHIXOOXVHRIWKHPDWHULDOSURSHUW\WKRXJKFRQVHUYDWLYH)XUWKHUPRUHWKHUHVXOWVEDVHG
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
6WUHVV FRQWRXUEDVHGRQ WUDGLWLRQDO)(0 LV VKRZQ LQ)LJ )URP WKH ILJXUHV7KH FUDFN WLS  ILUVWO\ UHDFK WKH
PD[LPXPVWUHVVYDOXHWKHQWKHPD[LPXPVWUHVVDUHDRUWKHSODVWLFDUHDVH[WHQGRXWVLGHDVWKHORDGVLQFUHDVHZLWK
WKHJHRPHWU\RIWKHFRQWRXUDQGWKHPD[LPXPVWUHVVUHPDLQXQFKDQJHG
7KH FRQWRXU EDVHG RQ ;)(0 LV LQ WKH )LJ  :LWK FRQVLGHULQJ WKH FUDFN H[WHQGLQJ WKH SURFHVV RI FUDFN
H[WHQGLQJLQFOXGHVWKHIROORZLQJVWHSVD7KHLQMXU\EHJLQVEXWWKHORDGGRVHQRWUHDFKWKHSURSDJDWLRQORDGLQWKLV
VWDJHDQGLQZKLFKWKHPD[LPXPVWUHVVLVLQFUHDVLQJE7KHLQLWLDOFRQGLWLRQRIFUDFNSURSDJDWLRQLVUHDFKHGF
7KHFUDFNKDVH[WHQGHGDQGWKHDUHDRIPD[LPXPVWUHVVYDOXHDWWKHFUDFNWLSLVPRYLQJDORQJWKHFUDFNH[WHQGLQJ
GLUHFWLRQG7KHVWDEOHH[WHQVLRQVWDJHLQZKLFKWKHWUXHFUDFNH[WHQGVXQWLOWKHVSHFLPHQIDWLJXHV
7KH DERYH DQDO\VLV VKRZ WKH GLIIHUHQFHV EHWZHHQ )(0 DQG ;)(0 DPRQJ ZKLFK ;)(0 FDQ WUDFN WKH
SURSDJDWLRQSDWK$QGLWQHHGQRWUHPHVKLQJZLWKDORWZRNDQGWLPHVDYHG
5HODWLRQVKLSEHWZHHQ&2'VDQGFUDFNH[WHQVLRQ
5.1. Experimental validation 
6(0LPDJHV IRU&7VSHFLPHQV LVVKRZQ LQ)LJ)RU WKH LQLWLDO OHQJWKEHLQJPP WKH&2'LVPP
ZKHQ WKH FUDFN H[WHQVLRQ LV PP )RU WKH LQLWLDO OHQJWK EHLQJ PP WKH&2' LV PPZKHQ WKH FUDFN
H[WHQVLRQLVPP
7KHFUDFNH[WHQVLRQLVPPDQGPPUHVSHFWLYHO\ZKHQWKH&2'LVPPWKURXJKDQH[SHULPHQW:H
VHW WZR LPSRUWDQW SDUDPHWHUV RI IUDFWXUH HQHUJ\ DQG WHQVLOH VWUHQJWK LQ ;)(0 DUH 1PP DQG 03D
UHVSHFWLYHO\DFFRUGLQJWRUHIHUHQFH>@ZKLFKFDQDJUHHZHOOZLWKWKHIUDFWXUHH[SHULPHQW$FFRUGLQJWRWKH;)(0
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VLPXODWLRQZKHQWKH&2'LVPPWKHUHDOFUDFNH[WHQVLRQLVPPZKLFKLQGLFDWHVWKDW;)(0LVVXLWDEOHIRU
VLPXODWLQJWKHFUDFNH[WHQVLRQZLWKGLIIHUHQW&2'



)LJ&UDFNH[WHQVLRQRIH[SHULPHQWVDa Ea 
5.2. Relationship between CODs and crack extension 
7KHFXUYHRI&2'YHUVXVFUDFNH[WHQVLRQEDVHGRQ;)(0LVVKRZQLQ)LJIURPZKLFKLWFDQEHFRQFOXGHG
WKDWFUDFNH[WHQVLRQVDQG&2'VDUHQRQOLQHDUDWWKHLQLWLDWLRQVWDJHDQGWKHQDSSHDUOLQHDUDVWKHFUDFNH[WHQVLRQLV
VWDEOH,QWKHUHIHUHQFH>@FXUYHVRIORDGYHUVXVFUDFNH[WHQVLRQEDVHGRQH[SHULPHQWVDUHDOVRRIWKHVDPHWUHQGV
$QGLWDOVRFDQEHGHULYHGWKDWWKHUHLVRQO\OLQHDUVWDJHIRUWKHGLPHQVLRQRIaZEHLQJZKLFKPRVWO\GXHWRWKH
UHDVRQ WKDW WKHFUDFNH[WHQVLRQ DW LQLWLDWLRQ LVPRUHGLIILFXOW IRUPDWHULDOKDUGHQZRUNLQJ FRPSDUHG WR WKH VWDEOH
VWDJH
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
)LJ5HODWLRQVKLSEHWZHHQ&2'DQGFUDFNH[WHQVLRQ
&RQFOXVLRQV
7KHFUDFNH[WHQVLRQUHPDLQVXQFKDQJHGDQGWKHPDWHULDOKDVDOZD\VEHLQJVWUHQJWKHQHGLQWUDGLWLRQDO)(0
VRWKH/RDG&2'FXUYHVDUHULVLQJDOOWKHWLPH:KLOHWKHFXUYHVEDVHGRQ;)(0ZLOOGURSZKHQWKHYDOXHVUHDFK
WRSYDOXHVZKLFKDJUHHZHOOZLWKWKHH[SHULPHQWDOUHVXOWV
7KHHUURUEHWZHHQOLPLWORDGVEDVHGRQ;)(0DQGH[SHULPHQWDOUHVXOWVLVORZHUFRPSDUHGZLWKUHVXOWVEDVHG
RQWUDGLWLRQDO)(06R;)(0LVDQHIIHFWLYHO\ZD\WRFDOFXODWHOLPLWORDGVDQGVLPXODWHFUDFNH[WHQGLQJ
/LPLWORDGVEDVHGRQ;)(0DUHORZHUWKDQOLPLWORDGVEDVHGRQGLIIHUHQWFULWHULDEXWWKHHUURULVZLWKLQ
LWVKRZVWKDWOLPLWORDGVEDVHGRQ;)(0LVIXOOXVHRIWKHPDWHULDOSURSHUWLHVWKRXJKFRQVHUYDWLYH
$FFRUGLQJWR;)(0LWFDQEHFRQFOXGHGWKDWFUDFNH[WHQVLRQVDQG&2'VDUHQRQOLQHDUDWWKHLQLWLDWLRQZKLOH
OLQHDUDVWKHFUDFNH[WHQVLRQLVVWDEOHWKHWUHQGRIZKLFKLVRIWKHVDPHUHVXOWLQDUHIHUHQFH
;)(0FDQWUDFNWKHSURSDJDWLRQSDWK$QGLWQHHGQRWUHPHVKLQJZLWKDORWZRNVDYHGZKLFKDUHGLIIHUHQW
ZLWKWUDGLWLRQDO)(0
$FNQRZOHGJHPHQWV
7KHDXWKRUVJUDWHIXOO\DFNQRZOHGJHWKHILQDQFLDOVXSSRUWVRIWKH1DWLRQDO1DWXUDO6FLHQFH)RXQGDWLRQRI&KLQD
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